DEVICE FOR THE EVEN DISTRIBUTION AND 
SUCTION OF SMALL QUANTITIES OF FLUIDS 

SUMMARY OF THE INVENTION 

A device for the uniform distribution and suction of small quantities of fluids, 
with a main line inside the device for the supply and suction of fluid, providing from the 
main line a first pair of lines that branch off and are arranged in a mirror-like mode with 
respect to the centerline of the main line, and that from each end of the lines forming the first 
pair of lines a second pair of lines is branched off , arranged in a mirror-like mode with 
respect to the center line of the first pair of lines, and that from each end of the lines forming 
the second pair of lines, third pairs of lines are branched off, arranged in a mirror-like mode 
with respect to the centerlines of the second pairs of lines and that to the ends of the third 
pairs of lines are connected in an operating fashion, distribution and suction needles that 
protrude from the body of the device. 

A contact sensor is advantageously connected to each needle of the device so 
as to activate whenever there is contact with a liquid. 

DESCRIPTION OF THE INVENTION 
This invention covers a device for the even distribution and suction of small 
quantities of fluids. 

It is well known by the various sectors of the technology, for instance, by the 
clinical or diagnostic analysis equipment sector, that there is the need to deposit a large 
number of small quantities of fluid, for instance, in the honeycomb cells of a plate or dish, 
to be introduced immediately in well-known analysis equipment or devices to permit, for 
instance, conducting blood analysis. It is also known that in this sector, there is the need for 
removing by suction the fluid present, for instance, in the cells of a plate or dish. 

At present, in the clinical or diagnostic analysis sector, the distribution of 
small quantities of fluid, for instance, detergents, thinners or auxiliary fluids, takes place 




through a distribution device with a main line that acts as manifold for the fluid to be 
distributed. 

Through a main tube, this main line is supplied with the fluid to be distributed 
and by tubing that acts as a manifold, multiples lines branch off to which are connected small 
tubes or needles for the final distribution of the fluids to be distributed to numerous cells that 
are present in the plate or dish that contains the samples to be analyzed. 

In the well-known distribution or suction devices, one was able to observe 
that due to the single line acting as a manifold, from which numerous lines branch off for the 
distribution/suction of the fluid, there is a considerable difference in velocity and pressure 

in the fluid to be distributed. 

Due to the varying speeds and pressures in the individual fluid distribution 
lines, the cells may be filled irregularly and may not be filled sufficiently and evenly, which 
in turn may lead to analyses that are wrong or inaccurate. 

The technical problems described until now for the distribution operations of 
a fluid are also observed in the well-known procedures of removing a fluid through suction, 
and as such, this invention is not limited only to distribution operations but extends also to 

"suction" operations. 

Therefore, it is the purpose of this invention to propose a new device for the 
distribution and the suction of small quantities of fluids with which it would be possible to 
shorten the processing times considerably, permitting at the same time a flow of fluid in the 
line of the device with even speed and pressure. 

Such device must also be capable of checking the distribution level and the 
presence and absence of a liquid fluid, for instance, in the honeycomb cells of a plate or dish. 

Such purpose is achieved according to this invention by the fact that inside 
the fluid distribution device there is a main line, from which branch off a first pair of lines 
that are arranged in mirror-like mode with respect to the geometric centerline of the main 
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line, that from each end of the lines forming the first pair of lines a second pair of lines 
branch off, arranged in a mirror-like mode with respect to the centerlines of the lines forming 
the first pair, that from each end of the lines forming the second pair of lines, third pairs of 
lines branch off that are arranged in a mirror-like mode with respect to the centerlines of the 
second pairs of lines and that to the ends of the third pairs of lines, small distribution tubes 
are connected in an operating manner that protrude from the body of the device. 

Thanks to a series of pairs of lines that are arranged in a mirror-like mode 
with respect to the common geometric center, a run of even length is achieved for all fluid 
lines and consequently an extremely quick distribution with even fluid velocities and 
pressures, that runs at the same time through all final distribution lines. 

The purpose of this invention will now be described in greater detail and will 
be illustrated in frontal view through a form of execution provided only as an example in the 
attached drawing that illustrates a distribution and suction plate or dish of a fluid. 

As can be seen from the drawing, the central part of the distribution device, 
indicated overall as 1 , shows a main connection 2 through which, to a supply line 3, a fluid 
to be distributed is supplied in doses and in small doses, for instance, to the honeycomb cells 
4 of a known dish 5 used to conduct medical analyses in special equipment. 

As already mentioned above in this description, the distribution of a fluid 
flowing towards the honeycomb cells 4 will always be mentioned, but obviously, device 1 
can also be used for removing a fluid from cells 4 through suction. 

In such case, the fluid delivery pump must be replaced by a known suction 

pump. 

End part 6 of supply tube 3 is laid out symmetrically with respect to a 

centerline identified by Z. 

From the end of line 6, a first pair 7 of lines identified by 8 and 9 branch off 

in a mirror-like mode with respect to centerline Z and look like an arch. 
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From the ends of lines 8 and 9, pairs 10 and 11 branch off in an arch 
consisting of the lines identified as 12, 13, 14 and 15. 

Each pair 1 0 of lines 12, 1 3, is positioned symmetrically and mirror-like with 
respect to centerline X of line 8 above, while pair 11 of lines 14, 15 is positioned 
symmetrically and mirror-like with respect to centerline Y of line 9 above. 

From the ends of lines 12, 13, 14 and 15, the last pairs 16, 17, 18 and 19 
branch off in an arch into lines 20, 21 ; 22, 23; 24, 25; and 26, 27. 

In turn, lines 20, 21 are arranged symmetrically and mirror-like with respect 
to centerline W of line 1 2 above; while lines 22, 23 are positioned symmetrically and mirror- 
like with respect to centerline V of line 13 above. 

Lines 24 and 25 are positioned symmetrically and mirror-like with respect to 
centerline U of line 14 and lines 26 and 27 are positioned symmetrically and mirror-like with 

respect to centerline T of line 15. 

The free ends of lines 20, 21, 22, 23, 24, 25, 26 and 27 are connected for 
operation to small metal rubes 30, 3 1 , 32, 33, 34, 35, 36 and 37, screwed for instance into the 
body of device 1 and used to supply fluid in small doses into the honeycomb cells 4 of 
sample-holding plate or dish 5. 

As was already explained above, the small metal tubes 30-37 can be used as 
supply tubes or by duplicating the lines inside the device as tubes for sucking the fluid out 

of the honeycomb cells. 

It also offers the possibility of providing small supply tubes and small suction 
tubes coaxially among each other, by connectingthe system of supply lines 8-27 to the small 
feeder tubes 30-37 and by providing lines of an identical system but separate from the one 
illustrated, to be connected to the small suction tubes. 

As particular advantage, main feeder line 3, 6 has the largest diameter. Lines 
8, 9 forming the first pair 7 are smaller in diameter than that of line 3; lines 12, 13, 14 and 
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15 forming the second pairs 10, 1 1 are smaller in diameter with respect to lines 8 and 9 and 
finally, the diameters of lines 20, 21, 22, 23, 24, 25, 26 and 27 of the third pairs 16, 17, 18, 
19 are smaller than the diameter of lines 12, 13, 14, and 15 above. 

Advantageously, small tubes 30, 31, 32, 33, 34, 35, 36 and 37 are made of 
metal with good electric conductivity and these small tubes are also connected electrically 
to a sensor (not shown), for the purpose of making certain when small tubes 30, 3 1 , 32, 33, 
34, 35, 36 and 37 are in air or when the end parts of such small tubes are in contact with a 
liquid stored in honeycomb cells 4 of a plate or dish 5. The signal generated by the sensor 
can be used for instance through an electronic computer or an electronic circuit suitable to 
detect whether the cells are empty or filled with a liquid; it is also possible to determine the 
level of the surface of the liquid present inside the honeycomb cells of the dish or plate. 
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